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$PEURVHñý5ï$ïñý-Uïñý7ï$ïý:RROñýDQGý-ï/ïý0DUWLQïýýìääèïýý7KHý:DWHUý4XDOLW\ý$QDO\VLVý6LPXODWLRQ
3URJUDPñý:$63èïýý3DUWý$ãýý0RGHOýGRFXPHQWDWLRQïýý$WKHQVñý*$ãýý8ï6ïý(3$ý1DWLRQDOý([SRVXUH
5HVHDUFKý/DERUDWRU\ñý(FRV\VWHPVý'LYLVLRQï

%UDQGHVñý/ïý-ïñý+ïýGHQý+ROODQGHUñýDQGý'ïýYDQýGHý0HHQWïýýìääæïýý6LPSOH%2;ýYýëïíïýý1HWKHUODQGVãý
1DWLRQDOý,QVWLWXWHýRIý3XEOLFý+HDOWKýDQGýWKHý(QYLURQPHQWýõ5,90ôï

%XFNñý-ï:ïñý*ïý:KHODQñý-ï*ïý'URSSRñý-Uïñý'ï/ïý6WUHQJHñý.ï-ïý&DVWOHWRQñý-ï3ïý0F'RQDOGñý&ïý6DWRñ
DQGý*ï3ïý6WUHLOHïýýìääèïýý0XOWLPHGLDý(QYLURQPHQWDOý3ROOXWDQWý$VVHVVPHQWý6\VWHPýõ0(3$6ô
DSSOLFDWLRQýJXLGDQFHïýý*XLGHOLQHVýIRUýHYDOXDWLQJý0(3$6ýLQSXWýSDUDPHWHUVýIRUý9HUVLRQýêïýý31/ð
ìíêäèïýý5LFKODQGñý:$ãýý3DFLILFý1RUWKZHVWý/DERUDWRU\ïý

&5$50ïýýìääæïýý&RPPLVVLRQýRQý5LVNý$VVHVVPHQWýDQGý5LVNý0DQDJHPHQWïýý5LVNýDVVHVVPHQWýDQG
ULVNýPDQDJHPHQWýLQýUHJXODWRU\ýGHFLVLRQðPDNLQJïýý)LQDOýUHSRUWñý9ROXPHýëïýý:DVKLQJWRQñý'&ï

&RKHQñý<ïñý:ïý7VDLñý6ï/ïý&KHWW\ñýDQGý*ï-ïý0D\HUïýýìääíïýý'\QDPLFýSDUWLWLRQLQJýRIýRUJDQLF
FKHPLFDOVýLQýUHJLRQDOýHQYLURQPHQWVãýý$ýPXOWLPHGLDýVFUHHQLQJ¤OHYHOýDSSURDFKïýý(QYLURQPHQWDO
6FLHQFHýDQGý7HFKQRORJ\ïýýëéãìèéäðìèèåï

&RKHQñý<ïýDQGý3ï$ïý5\DQïýýìäåèïýý0XOWLPHGLDýPRGHOLQJýRIýHQYLURQPHQWDOýWUDQVSRUWã
7ULFKORURHWK\OHQHýWHVWýFDVHïýý(QYLURQPHQWDOý6FLHQFHýDQGý7HFKQRORJ\ïýýäãéìëðéìæï

&RZHQñý(ï&ïñý'ïý0DFND\ñý7ï&ï-ïý)HLKWHOñý'ïýYDQýGHý0HHQWñý$ïý'L*XDUGRñý-ïý'DYLHVýDQGý1ï
0DFND\ïýýìääèïýý7KHýPXOWLðPHGLDýIDWHýPRGHOãý$ýYLWDOýWRROýIRUýSUHGLFWLQJýWKHýIDWHýRIýFKHPLFDOVïý
3HQVDFRODñý)/ãýý6(7$&ý3UHVVï

,PDQñý5ï/ïýDQGý-ï&ïý+HOWRQïýýìäåæïýý$QýLQYHVWLJDWLRQýRQýXQFHUWDLQW\ýDQGýVHQVLWLYLW\ýDQDO\VLV
WHFKQLTXHVýIRUýFRPSXWHUýPRGHOVïýý5LVNý$QDO\VLVïýýåõìôãæìï

,PDQñý5ï/ïñý0ï-ïý6KRUWHQFDULHUñýDQGý-ï'ïý-RKQVRQïýýìäåèïýý$ý)2575$1ýææýSURJUDPýDQGýXVHU©V
JXLGHýIRUýWKHýFDOFXODWLRQýRIýSDUWLDOýFRUUHODWLRQýDQGýVWDQGDUGL]HGýUHJUHVVLRQýFRHIILFLHQWVïý
6$1'åêðííééïýý$OEXTXHUTXHñý10ãýý6DQGLDý1DWLRQDOý/DERUDWRULHVï

,PDQñý5ï/ïýDQGý0ï-ïý6KRUWHQFDULHUïýýìäåéïýý$ý)2575$1ýææýSURJUDPýDQGýXVHU©VýJXLGHýIRUýWKH
JHQHUDWLRQýRIýODWLQýK\SHUFXEHýDQGýUDQGRPýVDPSOHVýIRUýXVHýZLWKýFRPSXWHUýPRGHOVïýý185(*î&5ð
êçëéïýý6$1'åêðëêçèïýý$OEXTXHUTXHñý10ãýý6DQGLDý1DWLRQDOý/DERUDWRULHVï

,PDQñý5ï/ïýDQGý:ï-ïý&RQRYHUïýýìäåëïýý$ýGLVWULEXWLRQðIUHHýDSSURDFKýWRýLQGXFLQJýUDQNýFRUUHODWLRQ
DPRQJýLQSXWýYDULDEOHVïýý&RPPXQLFDWLRQVýRQý6WDWLVWLFVãýý6LPXODWLRQýDQGý&RPSXWLQJïýýììõêôãêììð
êêéï
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,7ïýýìääæDïýý,7ý&RUSRUDWLRQïýý2YHUYLHZýDQGýNH\ýIHDWXUHVýRIýWKHý,QWHJUDWHGý6SDWLDOý0XOWLPHGLD
&RPSDUWPHQWDOý0RGHOýõ,60&0ôïýý$QýDGGHQGXPýWRýHYDOXDWLRQýRIýH[LVWLQJýDSSURDFKHVýIRU
DVVHVVLQJýQRQðLQKDODWLRQýH[SRVXUHýDQGýULVNýZLWKýUHFRPPHQGDWLRQVýIRUýLPSOHPHQWLQJý75,0ï
&RQWUDFWý1Rïýçåð'ðêííäéñý:RUNý$VVLJQPHQWýêðììïýý3UHSDUHGýIRUý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQ
$JHQF\ñýý$SULOýìääæï

,7ïýýìääæEïýý,7ý&RUSRUDWLRQïýý0RGHOýFRPSDULVRQýXSGDWHýIRUý75,0ïýý&RQWUDFWý1Rïýçåð'ðêííäéñ
:RUNý$VVLJQPHQWýéðìåñý7DVNýëý5HSRUWïýý3UHSDUHGýIRUý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñ
1RYHPEHUýìääæï

.DQGDOOñý0ïýDQGý-ï'ïý*LEERQVïýýìääíïýý5DQNýFRUUHODWLRQýPHWKRGVïýý1HZý<RUNñý1<ãýý2[IRUG
8QLYHUVLW\ý3UHVVï

0DFND\ñý'ïýýìääìïýý0XOWLPHGLDýHQYLURQPHQWDOýPRGHOVãýý7KHýIXJDFLW\ýDSSURDFKïýý&KHOVHDñý0,ãý
/HZLVý3XEOLVKHUVï

0DFND\ñý'ïýDQGý6ïý3DWHUVRQïýýìäåëïýý)XJDFLW\ýUHYLVLWHGïýý(QYLURQPHQWDOý6FLHQFHýDQGý7HFKQRORJ\ï
ìçãçèéðççíïý

0DFND\ñý'ïýDQGý6ïý3DWHUVRQïýýìäåìïýý&DOFXODWLQJýIXJDFLW\ïýý(QYLURQPHQWDOý6FLHQFHýDQG
7HFKQRORJ\ïýýìèãìííçðìíìéï

0DFND\ñý'ïýýìäæäïýý)LQGLQJýIXJDFLW\ýIHDVLEOHïýý(QYLURQPHQWDOý6FLHQFHýDQGý7HFKQRORJ\ïýýìêã
ìëìåðìëëêï

0DUGLDñý.ï9ïñý-ï7ïý.HQWýDQGý-ï0ïý%LEE\ïýýìäæäïýý0XOWLYDULDWHýDQDO\VLVïýý/RQGRQãýý$FDGHPLF
3UHVVï

0F.RQHñý7ïý(ïýýìääêDïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,ãý([HFXWLYHýVXPPDU\ïýý/DERUDWRU\ï8&5/ð&5ðìììéèç3W,ïýý/LYHUPRUHñý&$ãýý/DZUHQFH
/LYHUPRUHý1DWLRQDOïý

0F.RQHñý7ïý(ïýýìääêEïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,,ãý7KHýG\QDPLFýPXOWLPHGLDýWUDQVSRUWýDQGýWUDQVIRUPDWLRQýPRGHOïýý8&5/ð&5ðìììéèç3W,,ïý
/LYHUPRUHñý&$ãýý/DZUHQFHý/LYHUPRUHý1DWLRQDOý/DERUDWRU\ïý

0F.RQHñý7ïý(ïýýìääêFïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,,,ãý7KHýPXOWLSOHðSDWKZD\ýH[SRVXUHýPRGHOïýý8&5/ð&5ðìììéèç3W,,,ïýý/LYHUPRUHñý&$ãý
/DZUHQFHý/LYHUPRUHý1DWLRQDOï

0F.RQHñý7ï(ïýDQGý'ï:ïý/D\WRQïýýìäåçïýý6FUHHQLQJýWKHýSRWHQWLDOýULVNýRIýWR[LFýVXEVWDQFHVýXVLQJýD
PXOWLPHGLDýFRPSDUWPHQWýPRGHOãý(VWLPDWLRQýRIýKXPDQýH[SRVXUHïýý5HJXOïý7R[LFROïý3KDUPDFROï
çãêèäðêåíï

0RUJDQñý*ï0ïýDQGý0ïý+HQULRQïýýìääíïýý8QFHUWDLQW\ãý$ýJXLGHýWRýGHDOLQJýZLWKýXQFHUWDLQW\ýRQ
TXDQWLWDWLYHýULVNýDQGýSROLF\ýDQDO\VLVïýý1HZý<RUNñý1<ãýý&DPEULGJHý8QLYHUVLW\ý3UHVVï
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0R]LHUñýý-ï:ïýDQGý7ï5ïý-RKQVRQïýýìääçïýý(YDOXDWLRQýRIýH[LVWLQJýDSSURDFKHVýIRUýDVVHVVLQJ
QRQðLQKDODWLRQýH[SRVXUHýDQGýULVNýZLWKýUHFRPPHQGDWLRQVýIRUýLPSOHPHQWLQJý75,0ïýýçåð'ðêííäéñ
:RUNý$VVLJQPHQWýëðäïýý3UHSDUHGýE\ý,7ý&RUSRUDWLRQýIRUý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ñ
$SULOýìääçïý

15&ïýýìääéïýý1DWLRQDOý5HVHDUFKý&RXQFLOïýý6FLHQFHýDQGýMXGJPHQWýLQýULVNýDVVHVVPHQWïý
:DVKLQJWRQñý'&ãý1DWLRQDOý$FDGHP\ý3UHVVï

g]ND\QDNñý+ïñý0ïïý=XIDOOñý-ïý%XUNHñý-ïý;XHñýDQGý-ïý=LGHNïýýìäääïýý$ýSUREDELOLVWLFýSRSXODWLRQ
H[SRVXUHýPRGHOýIRUý30ìíýDQGý30ëïèïýý3UHVHQWHGýDWýä

WKý&RQIHUHQFHýRIýWKHý,QWHUQDWLRQDOý6RFLHW\ýRI
([SRVXUHý$QDO\VLVïýý$WKHQVñý*UHHFHñý6HSWHPEHUýèðåñýìäääï

5LFHñý*ïñý5ïý+HWHVñý-ïý6ZDUWRXWñý=ïý3HNDUñýDQGý'ïý/D\ODQGïýýìääæïýý0HWKRGVýIRUýDVVHVVLQJ
SRSXODWLRQýH[SRVXUHVýWRýFRPEXVWRUýHPLVVLRQVïýý3UHVHQWDWLRQýDWýWKHýìääæý6RFLHW\ýIRUý5LVN
$QDO\VLVý$QQXDOý0HHWLQJñý:DVKLQJWRQñý'&ï

6FKQHLGHUñý+ïýDQGý*ï3ïý%DUNHUïýýìäåäïýý0DWULFHVýDQGý/LQHDUý$OJHEUDïýýëQGýHGïýý1HZý<RUNñý1<ãý
'RYHUý3XEOLFDWLRQVñý,QFï

7KLERGHDX[ñý/ïý-ïýýìääçïýý(QYLURQPHQWDOýFKHPRG\QDPLFVãýý0RYHPHQWýRIýFKHPLFDOVýLQýDLUñýZDWHUñ
DQGý6RLOïýýëQGýHGïýý1HZý<RUNñý1<ãýý-ïý:LOH\ý÷ý6RQVï

7KLERGHDX[ñý/ïý-ïýýìäæäïýý&KHPRG\QDPLFVñýHQYLURQPHQWDOýPRYHPHQWýRIýFKHPLFDOVýLQýDLUñýZDWHUñ
DQGýVRLOïýý1HZý<RUNñý1<ãýý-RKQý:LOH\ýDQGý6RQVïý

8ï6ïý(3$ïýýìäääDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý75,0ï([SRý7HFKQLFDOý6XSSRUWý'RFXPHQWïýý([WHUQDOý5HYLHZý'UDIWïýýý(3$ðéèêî'ð
ääðííìïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ïýýìäääEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý6WDWXVýUHSRUWïýý'UDIWïýý(3$ðéèêî'ðääðíìíïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQG
6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ïýýìäääFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý6\VWHPVý,QVWDOODWLRQýDQGý2SHUDWLRQ
0DQXDOýIRUýWKHý(3$ý7KLUGð*HQHUDWLRQý$LUý4XDOLW\ý0RGHOLQJý6\VWHPýõ0RGHOVðêý9HUVLRQýêïíôïý
$WPRVSKHULFý0RGHOLQJý'LYLVLRQñý1DWLRQDOý([SRVXUHý5HVHDUFKý/DERUDWRU\ñý5HVHDUFKý7ULDQJOH
3DUNñý1&ýDQGý(3$ý6\VWHPVý'HYHORSPHQWý&HQWHUýõ$ýFRQWUDFWRUýRSHUDWHGýIDFLOLW\ôñý6FLHQFH
$SSOLFDWLRQVý,QWHUQDWLRQDOý&RUSRUDWLRQñý$UOLQJWRQñý9$ïýý-XQHï

8ï6ïý(3$ïýýìäääGïýý0HWKRGRORJ\ýIRUýDVVHVVLQJýKHDOWKýULVNVýDVVRFLDWHGýZLWKýPXOWLSOHýSDWKZD\VýRI
H[SRVXUHýWRýFRPEXVWRUýHPLVVLRQVïýý1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDOý$VVHVVPHQWïýý(3$ýçííî5ð
äåîìêæïýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWï

8ï6ïý(3$ïýýìäääHïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý1DWLRQDOý$LUý7R[LFVý3URJUDPãý7KH
,QWHJUDWHGý8UEDQý6WUDWHJ\ïýý)HGHUDOý5HJLVWHUýçéãýêåæíèðêåæéíïýý-XO\ýìäï
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8ï6ïý(3$ïýýìäääIïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5HVLGXDOý5LVNý5HSRUWýWRý&RQJUHVVïý
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVñý5HVHDUFKý7ULDQJOHý3DUNñý1&ïýý0DUFKï

8ï6ïý(3$ïýýìääåDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý7HFKQLFDOýVXSSRUWýGRFXPHQWýIRUýWKHý75,0ï)D7(ý0RGXOHïýý'UDIWïýý(3$ðéèëî'ðäåð
ííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýìääåEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý,PSOHPHQWDWLRQýRIýWKHý75,0ýFRQFHSWXDOýGHVLJQýWKURXJKýWKHý75,0ï)D7(ý0RGXOHïý
6WDWXVý5HSRUWïýý'UDIWïýý(3$ðéèëî5ðäåðííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääåFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$GYLVRU\ýRQýWKHý7RWDOý5LVN
,QWHJUDWHGý0HWKRGRORJ\ýõ75,0ôïýý(3$ð6$%ð(&ð$'9ðääðííêïýý6FLHQFHý$GYLVRU\ý%RDUGï

8ï6ïý(3$ïýýìääåGïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5LVNýFKDUDFWHUL]DWLRQýKDQGERRNï
'UDIWïýý(3$ýìííð%ðäåðíí;ïýý6FLHQFHý3ROLF\ý&RXQFLOï

8ï6ïý(3$ïýýìääåHïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý6WXG\ýRIý+D]DUGRXVý$LUý3ROOXWDQWV
IURPý(OHFWULFý8WLOLW\ý6WHDPý*HQHUDWLQJý8QLWVý¤ý)LQDOý5HSRUWýWRý&RQJUHVVïýý(3$ýéèêî5ðäåäðííéDïý
)HEUXDU\ï

8ï6ïý(3$ïýýìääåIïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQïýý0HWKRGRORJ\ýIRUýDVVHVVLQJýKHDOWKýULVNV
DVVRFLDWHGýZLWKýPXOWLSOHýH[SRVXUHýSDWKZD\VýWRýFRPEXVWRUýHPLVVLRQVïýý([WHUQDOý5HYLHZý'UDIWïý
8SGDWHýWRý(3$îçííîçðäíîííêïýý1&($ð&ðíëêåïýý1DWLRQDOý&HQWHUýIRUý(QYLURQPHQWDOý$VVHVVPHQWïý

8ï6ïý(3$ïýýìääåJïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý+XPDQýKHDOWKýULVNýDVVHVVPHQW
SURWRFROýIRUýKD]DUGRXVýZDVWHýFRPEXVWLRQýIDFLOLWLHVïýý3HHUý5HYLHZý'UDIWïýý(3$èêíð'ðäåðííì$ïý
2IILFHýRIý6ROLGý:DVWHýDQGý8ï6ïý(3$ý5HJLRQýçñý0XOWLPHGLDý3ODQQLQJýDQGý3HUPLWWLQJý'LYLVLRQï

8ï6ïý(3$ïýýìääæïýý8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HUFXU\ýVWXG\ýUHSRUWýWRýFRQJUHVV
õ9ROXPHý,ýðý9,,,ôïýý(3$ðéèëî5ðäæðííèïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVýDQGý2IILFH
RIý5HVHDUFKýDQGý'HYHORSPHQWï

8ï6ïý(3$ïýìääéDïý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5HSRUWýRIýWKHý$JHQF\ý7DVNý)RUFHýRQ
HQYLURQPHQWDOýUHJXODWRU\ýPRGHOLQJïý*XLGDQFHñýVXSSRUWýQHHGVñýGUDIWýFULWHULDýDQGýFKDUWHUïýý(3$
èííð5ðäéðííìïý:DVKLQJWRQñý'&ãýý2IILFHýRIý6ROLGý:DVWHýDQGý(PHUJHQF\ý5HVSRQVHï

8ï6ïý(3$ïýýìääéEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý5HYLHZýRIý'UDIWý¦$GGHQGXPýWRýWKH
PHWKRGRORJ\ýIRUýDVVHVVLQJýKHDOWKýULVNýDVVRFLDWHGýZLWKýLQGLUHFWýH[SRVXUHýWRýFRPEXVWRUýHPLVVLRQV§ïý
(3$ð6$%ðì$4&ðäéðííä%ïýý:DVKLQJWRQñý'&ãýý6FLHQFHý$GYLVRU\ý%RDUGï

8ï6ïý(3$ïýýìääéFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý(VWLPDWLQJýH[SRVXUHýWRý'LR[LQðOLNH
FRPSRXQGVïýý9ROXPHý,,ïýý6LWHðVSHFLILFý$VVHVVPHQWý3URFHGXUHVïýý([WHUQDOý5HYLHZý'UDIWïý
(3$îçííîçðååîííè&Fï
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8ï6ïý(3$ïýýìääêïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$GGHQGXPýWRýPHWKRGRORJ\ýIRU
DVVHVVLQJýKHDOWKýULVNVýDVVRFLDWHGýZLWKýLQGLUHFWýH[SRVXUHýWRýFRPEXVWRUýHPLVVLRQVïýý([WHUQDO
5HYLHZý'UDIWïýý(3$îçííî$3ðäêîííêïýý:DVKLQJWRQý'&ãýý2IILFHýRIý+HDOWKýDQGý(QYLURQPHQWDO
$VVHVVPHQWï

8ï6ïý(3$ïýýìääíïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HWKRGRORJ\ýIRUýDVVHVVLQJýKHDOWK
ULVNVýDVVRFLDWHGýZLWKýLQGLUHFWýH[SRVXUHýWRýFRPEXVWRUýHPLVVLRQVïýý,QWHULPý)LQDOïýý(3$îçííîçð
äíîííêïýý:DVKLQJWRQý'&ãýý2IILFHýRIý+HDOWKýDQGý(QYLURQPHQWDOý$VVHVVPHQWï

8ï6ïý(3$ïýýìäåçïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý8VHUVý0DQXDOýIRUýWKHý+XPDQ
([SRVXUHý0RGHOýõ+(0ôïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQG
6WDQGDUGVïýý(3$ðèéíîèðåçðííìïýý-XQHï

YDQýGHý0HHQWñý'ïýýìääêïýý6,03/(%2;ãýý$ýJHQHULFýPXOWLPHGLDýIDWHýHYDOXDWLRQýPRGHOïýý5HSRUW
1Rïýçæëæëíýííìïýý%LOWKRYHQñý1HWKHUODQGVãýý1DWLRQDOý,QVWLWXWHýRIý3XEOLFý+HDOWKýDQGý(QYLURQPHQWDO
3URWHFWLRQýõ5,90ôï

YDQýGHý:DWHUñý5ï%ïýýìääèïýý0RGHOLQJýWKHýWUDQVSRUWýDQGýIDWHýRIýYRODWLOHýDQGýVHPLðYRODWLOHýRUJDQLFV
LQýDýPXOWLPHGLDýHQYLURQPHQWïýý0ï6ïý7KHVLVïýý/RVý$QJHOHVñý&$ãýý8QLYHUVLW\ýRIý&DOLIRUQLDï

:KLFNHUñý)ï:ïýDQGý7ï%ïý.LUFKQHUïýýìäåæïýý3$7+:$<ãý$ýG\QDPLFýIRRGðFKDLQýPRGHOýWRýSUHGLFW
UDGLRQXFOLGHýLQJHVWLRQýDIWHUýIDOORXWýGHSRVLWLRQïýý+HDOWKý3K\Vïýýèëãæìæðæêæï



>7KLVýSDJHýLQWHQWLRQDOO\ýOHIWýEODQNï@


